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In the Specification 



brake; 



[0013] Figure 8 is an enlarged schematic illustration showing a relationship 
between a rotor and inboard and outboard friction members of the present invention 
during a brake application; and 

[0014] Figure 9 is a sectional view of a second embodiment of earners for the 
first and second friction members for use in a disc brake according to the present 
invention. 

DETAILED DERHftlPTinM 
[0015] In this description a same number may be used for a feature in 

describing a same component when used in a different locations or it necessary ' 
may be added to the original number. 

[0016] Figures 1, 2, 3 and 5 illustrate a disc brake 10 made according to the 

present invention for use in a brake system of a vehicle. The disc brake 10 includes 
an anchor 12 that is fixed to the housing 14 and a caliper 16 that is mounted to slide 
on the anchor 12. Anchor 12 includes a first rail 18 that has two spaced apart 
support members 32 and 34 and a second rail 20 that has two spaced apart support 
members 36 and 38. The anchor 12 is attached to the housing such that the first 
rail 18 and the second rail are aligned in a manner to be perpendicular to a rotor 26. 
The first 18 and second 20 rails retain, guide and support first 22 and second 24[-] 
friction memfeef members that are located on opposite sides of the rotor 26. To 
effect a brake application, pressurized fluid is supplied through port 125 to a 
chamber 127 in caliper 16. The pressurized fluid in chamber 27 127 acts on a 
piston 28 to move a pad 23 on the second friction member 24 into engagement with 
rotor 26 and acts on caliper 16 to move a pad 21 on the first friction member 22 into 
engagement with the rotor 26. When the pads 21 and 23 on the first and second 
friction members 22 and 24 engages the radial surfaces on the rotor 26, a brake 
force develops that is carried into the first 18 and 20 rails to oppose the rotation of 
rotor 26 and thereby effect a corresponding brake application. This engagement of 
the first friction member 22 with the first rail 18 and the second friction member 24 
with the second 20 rail hold the first 22 and second 24 friction members in a parallel 
relationship with rotor 26 during the brake application such that a resulting brake 
force is directly communicated into the anchor 12 without the introduction of any 
lateral forces that may cause judder. 
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shown in Sg^esS figures^ and 5 and is shaped to include a first end 78 with a first 
projection 80 thereon that is defined by a hook that is complimentary to rectangular 
slot 48 ,n the second support member 38 of the second rail 20 and a second end 82 
w,th a second projection 80' thereon that is defined by a hook that is complimentary 
w,th a rectangular slot 48' in the second support member 34 in the first rail 18 
Respectively .ocating projection 80 in rectangular slot 48' and projection 80' in 
rectangu.ar slot 44' 481 aligns the friction pad 23 in a plane that is parallel with radial 
surface 25 on rotor 26. A portion of slippers or guides 72,72' respectively extend 
■nto rectangular slots 48,48' from slots 40,40' and are located between projections 
80\80 and the anchor 12. The slippers or guides 72.72' each have an additional leg 
71.71' that acts on the carrier 64 to urge the projections 80,80' into engagement with 
bearing surfaces 54'.54 in the rails 18 and 20 to prevent noise caused by rattling of 
the components. 

[0020] For some applications, it may be easier to manufacture a disc brake 

wherein both the inboard and outboard carriers are identical such as the common 
backing plate or carrier 122 illustrated in Figure 9 for use in a disc brake 110. The 
carrier 122 for both a first and second friction member 120 would have a same 
shape and function in a similar manner as described above with respect to the dis- 
similar carriers 62 and 64 for the friction members 22 and 24. In more detail, in disc 
brake 110. the rectangular slot 140 in the first rail 118 and rectangular slot 140' in 
the second rail 11 8' of anchor 112 have an identical shape and the linear width "W 
for the bearing surface between a first surface 150 and a second surface 152 on 
projection 141 and between a first surface 150' and a second surface 152' on 
projection 141' of anchor 112 are also identical. The backing plate or carrier 122 for 
the friction member 120 has an arcuate shape with a first end 124 and a second end 
126. The first end 124 has a projection 128 that is defined by a hook or constraining 
shape that is complimentary with a projection 141 adjacent rectangular slot 140 of 
the first rail 118 and a second end 126 has a projection 130 that is defined by a 
hook or constraining shape that is complimentary with a projection 141' adjacent 
rectangular slot 140' for the second rail 1 18' of anchor 1 12. The backing place or 
carrier 122 is defined by a first arcuate length <4 P between a radial center "c» and a 
first face 142 on the first end 124 and a second arcuate length 12 £ between the 
rad.al center "C and a second face 144 on the second end 126 which are the same 
while a distance ^d4^ "d 1 " 
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between the first face 142 and a first face 154 on projection 17R fln n . „• * 

2ii *» u " projection 128 and a distance J!d2^ 

JL between the second face 144 and a second face 148 on projection 130 are 
d,fferent, w,th "d 2 » being ,ar 9 er that The distances and "d 2 '< are selected 
such that with the earner 122 centered between the first and second projections 

22 and i * " X " ^ *— 142 ™ 144 * carrier 

22 and face 152 on projection 141 and face 152' on projection 141' with the carrier 

22 centered between the first rail 118 and the second rail 118'. Since the width V 
for the bearing surfaces on projections 141,141' are the same, a sma.,er clearance 
stance vr exist between face 150 on project/on 141 of rail 118 and face 124 on 
projection (hook) 128 on the first end 124 and a larger clearance «x + 1» exists 
between face 150' on projection 141' and a face 148 on projection 130 on the 
second end 126. As with the carriers 62 and 64 for disk brake 10, when projections 
128 and 130 of the friction members 200 are respectively located in rails 118 and 
11 Br. the friction members 122,122 are located in planes that are parallel with radial 
surface 25 and 27 on rotor 26. Slippers or guides would be provided to cover slots 
140,140' and projections 141,141' » a^ provide a smooth surface on which the 
ends ,124 and 126 move with respect to rotor 26. In addition, ho.d down springs 
176,176' aete act on the carriers 122,122' to urge the projections 128, 130 into 
engagement with bearing surfaces 143,143' on rails 118 and 118' to prevent noise 
caused by rattling of the components. 

[0021] The rotor 26 has a first radial surface 25 and a second radial surface 

27 that are initially defined by parallel planes but after a period of time because of 
wear changes in the thickness of the rotor may develop. The changes in thickness 
create a plurality of high (h,h') and low (!,,') spo ts with respect to an initial flat 
surface of the rotor. The high (h.h') and low (I.I') spots on the surfaces may create 
a serpentine shape in the rotor 26 and as a result engagement with the first 22 and 
second 24 friction members may produce Judding that is carried back to the brake 
pedal. 

Mode of Opgr ation of the m* c Brake 
[0022] m a vehicle equipt with a disc brake 10, when an operator desires to 
effect a brake application, pressurized fluid is communicated to chamber 127 that 
acts on piston 28 to move a pad 23 on the second friction member 24 into 
engagement with rotor 26 and acts on caliper 16 to move a pad 21 on the first 
friction member 24 into engagement with 
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the rotor 26 to develop a brakin. force. When pad 21 on ^ first ffiction 

engages radial surface 27 on rotor 26 back,™ , ♦ ■ 

' badon S Plate or earner 62 is rotated and 
rectangular projection 70 of the fW p„h j • 

surface 42 on *L f * -i « ™ C ° C ™ anM « hutment 

surrace 42 on the first rat 18, see Fieure<5 4 * n H r ^ »t. ^ 

- , . ' figures 4 and 8, and thereafter approximately one half 

of> re^ng braking force i$ ^ ift tQ ^ ^ ^ J ^ 

engagement. The firs, friction member 22 ma y hereinafter be referred to as being pushed 
eng agement w*h the anchor 12. It sbould be understood at this time and during the 
brake apphcatton rectangular projection 70" on the second end 68 is not restrained with 
respe ct to abutment surface 42' but may pivot with respect to this engagement point 15 
Snarly, when pad 23 on the second friction member 24 engages the radia! surface 25 
on the rotor 26, backing plate 64 is rotated and the hook defined by the first projection 80 
on the first end 78 is brought into engagement with constraining surface 52 on the 
support member 38 of the second rail 20, see Figure 6, and thereafter the other one half of 
the brakmg force is earned into the anchor 12 at this engagement point 13. The second 
frtcuon member 24 may hereinafter be referred as being puHed into engagement with the 
anchor 12. It should be understood at this time and during the remainder of the brake 
apphcation the hook defined by the second projection 80' on the second end 82 is not 
restramed with respect to constraining surface 52' but may pivot with respect to this 
engagement point, 

[0023] As long ^ the radiaJ surfaces 25 ^ 2? Mm ^ ^ gmooth 

pad 21 on the first friction member 22 and friction pad 23 on the second friction member 
24 respectively uniformly engage radial surface 25 and 27 to develop braking forces that 
are carried into the first 18 and 20 rails to oppose the rotation of rotor 26 and thereby 
effect a corresponding brake application. This engagement of the first friction member 
22 wtth the first rail 18 and the second friction member 24 with the second 20 rail hold 
the first 22 and second 24 friction members in a parallel relationship with rotor 26 during 
a brake apphcation such that a resulting brake forces Fl and F2 are directly 
communicated into the anchor 12 without the introduction of any lateral forces 
[0024] Unfortunately, after a period of time, rotor 26 may wear in a non-uniform 

manner such that high (h,h') and low 0,1') spots are located on the radial surface 25 and 
27, see F.gure 3, and in an extreme situation, the thickness may appea* approach a 
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serpentine shape. 

t°°25J A.*H*e«K4 disc brake 2 00 in th e nrinr M ,,„. ,, ra „, rt ■„ , 
*«, a rotor 21. has worn in . manner sulnC^^^^ 
spots are present „ e nQn . untform surfaces WM 

he h, 9 h spots 212 , 2r pass ms point - J wh en 

*- an, second fricfon msmbers anfl ^ abytmen( surfaces on ™» 
Si d,sc brake ha* is-**^,^ ^ wher8by 
^mmunicated ^ugh en9agement poin|s ^ ^ fer g ^ 

S ^'17, ° n rotor26 " tee engagement 

po ms 220,220 , the fhcon membent 202,204 must move ra di a ,,y with respec, ,o the 
rati 205 or exia, strain or fcrcas L1 and L2 are inboduced into the anchor 206 at the 
an 9aa eman, points 220,220V Tha bi 9 h spots 212.212' on rotor 216 on mow. 
naffi .ow.rd tha an ga9 a m ont points 220.22CT a nd induce latere, forcas W L, 
and w k , ha , musl fi ret overcome th9 arcua(s braking forces ^ ^ 

ara bain, transmitted into tha rail 205 bafbre any late™, movement occure and as 
rasult considarabla stein may be introduced into tha carrisrs 202 and 204 Tha 
stein produced during a brake application is referred as Judder and in addition to 
no,se mey in an extreme situation produce feed beck that is felt by an operator as 
surging. The disc brake 200 as illustrated in Figure 7 is pusher but the seme 
s,tua„on would axis, for a puller in tea, the broking forcas far both a first carrier and 
a second carrier are transmitted into a same rail in an anchor end the high spots 
would exert an force in moving pest the point of engagement. 
(0026] The structure of disc brake 1 0 essentially eliminates tee introduction of 
judder as tee free end 68 on (he M teCon member 22 (the pusher) end the free 
end 62 on ma second friction member 24 (the pulter, piva, ejvojs when engaged by 
the h,gh spots 212,212' such that latere, steess or force is no, Introduced ,n,o tee 
anchor 2 at the engagement points 13,15. As illusteated in Figuna 8, when a rater 
26 s rotebng „ ^ dlrection „ arfow A ^ ^ g ^ ^ 

frtcuon pad 21 on the M fndon member 22 adjacen, ,ha second rai, 20 and 
eayses the free end 68 of th*» ramior ct> *~ - 

oo or tne carrier 62 te may piV ot outwardly about the 

TL 15 ^^^^^n 70 and support member 
32 of ra„ 18. As h,gh spo, 212 roJe.es toward tee firs, rail ,8, the high spot 212 now 

rr ir n pad 23 ° n ,he — — — « - ~ ~ 
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deflned by predion 80 and constraint surface 52 of the first end 78 while 
"7 '^"dr^nnularnrnin^nn 70' on me second end 82 to plvol 

-d move in rai. 34. Thus. the in^duooon of lateral forces * ^ into an 
2 by a rotor 26 witn n, 9 n spots 212 , 21z , nereon „ ' 

^ sequenua, pivoting of the firs, 62 and second 84 carders for th e firs, 22 and 
second 24 friction members. 

[0027] The second embodiment for the invention for a disc brake 110 as 

■Unrated in Figure 9 having identical earners 120 wou.d function in a similar 
manner as follows. ,t is assumed that the rotor 26 is rotating in the direction of 
arrow A and on receipt of pressurized hydraulic fluid the piston wou.d act on carrier 
22 of the inboard friction member 120' while the caliper wou.d act on the carrier 
122 of the outboard friction member 120 to respectively urge pads into engagement 
w,th rotor 26. On engagement with rotor face 25, the outboard friction member 120 
•s rotated in the direction of arrow A toward the first raiM 18 such that face 142 on 
the first end 124 is moved distance x and into engagement with face 152 on 
projection 141 while face 148 on end 130 never contacts face 150' as the distance 
x+1 ,s greater that distance x and as a result the outboard friction member 120 acts 
as pusher such that projection 130 is not constrained by the second rail 118" At the 
same time the inboard friction member 120' is rotated toward the first rail 118 such 
that face 154 on the first end 124 engages face 150 on projection 141 while face 
44© 144 on projection 130 of the second end 126 never contacts face 4m 152 on 
projection 141' as the distance x-1 is less that the distance x and as a result the 
inboard friction member 120' acts as a puller as the projection 130 is not constrained 
by the first rail 118. When a high spot 212,212' on the rotor 26 engages the pads 
the carrier 122 for the outboard friction member 120 pivots about the engagemeni 
point on the first rail 118 to allow the free or second end 126 to move a lateral 
distance corresponding to the high spot 212 and as a result lateral forces are not 
introduced into the anchor 112. As a high spot 212,212' on the rotor 26 continues to 
move toward the first rai, 118, the high spot 212,212 will act on the second friction 
member 120' such that carrier 122 pivots about the first end 124 and as a result the 
second end 126 is free to laterally move and as a result the high spot 212 move 
between the entrance and exit engagement with the pads without the introduction of 
lateral forces into the anchor 112. 

[0028] lt should be understood that the descripticn of the functional action of 

disc 
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brakes 10 and ,10 ara with a vehicte t^veUng in . forW(J 

eaturas wouid a^ail, app ly w hsn ihe ^ i5 ^ ,„ ^ „ ^ £ 

support members such that pivCng couid eee«e and a,low a 

r; :: ,hs po,n,s - en9asement d,sc brakes 10 ^ "° ° 

a same .manner ,n raduc,n 9 the introduction of latarat strass into an anchors ,2 and 
1 12 and as a result judding is essentially aiiminated during a brake appiioalion. 
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